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INTRODUCTION
The coronavirus disease 2019 (COVID-19) pandemic, 

caused by severe acute respiratory disease coronavirus 2 
(SARS-CoV-2), has led to millions of confirmed cases and 
deaths worldwide.1 During the COVID-19 epidemic, medical 
institutions should not only meet the basic medical needs of 
residents, but also carry out medical treatment for patients 

infected with COVID-19. The risk of nosocomial infection 
has greatly increased, and nosocomial infection control has 
become a medical focus and research hotspot.2 Since the 
outbreak of COVID-19, our hospital, as a key unit of disease 
diagnosis and treatment, has also needed to ensure the daily 
diagnosis and treatment activities3 while doing well in the 
daily epidemic prevention and control. Therefore, how to 
actively carry out epidemic prevention and control work has 
become a hot topic of current research. As one of the main 
forces of COVID-19 prevention and control, in addition to 
daily outpatient and emergency care, nurses also undertake 
isolation guarantee, nucleic acid collection, antibody 
collection, and vaccination for overseas returnees. Almost all 
nurses may rotate to the frontline of epidemic prevention and 
control.4,5 Since COVID-19 is a major infectious disease, 
nurses lack the core emergency response capacity for such 
diseases, which makes nursing work more difficult. Based on 
the background mentioned above, how to improve the ability 
of all nurses to handle infectious disease emergencies has 
become the popular direction of research.6,7 Competency-

ABSTRACT
Background • Coronavirus disease 2019 is highly contagious and has the 
potential to cause nosocomial infections, has placed a strong pressure on 
worldwide healthcare systems over the last years. Nosocomial infection 
has many influencing factors, among which the unreasonable operation 
of nurses accounts for 30.0%-50.0%. Therefore, strengthening the 
professional skill training of nurses is of great significance in reducing 
the nosocomial infection rate.
Objective • This research aimed to explore the effectiveness of the 
training of nosocomial infection control on the competencies of specialist 
nurses under the background of the new crown epidemic based on 
competency-based theory.
Design • This was a retrospective study.
Setting • This study was performed in Dongfang Hospital, Affiliated to 
Tongji University.
Participants • A total of 84 key nurses, each of them recommended by 
one department from June 2020 to June 2021, were chosen as study 
subjects, and they could actively participate in the training.
Interventions • Nurses received systematic and standardized training 
based on competency-based theory under the background of coronavirus 
disease 2019, including focus group meeting, training of core emergency 
capability, teaching training and contingency plan for COVID-19 infection.
Primary Outcome Measures • (1) core competence (2) job fit (3) core 
emergency response for major infectious diseases, and (4) nurses’  

satisfaction. All these primary outcomes can reflect the competencies of 
specialist nurses after training.
Results • The scores in critical thinking and scientific research, clinical 
nursing, ethics and legal practice, professional development, education 
consulting and professional knowledge, professional skills, comprehensive 
quality, and professional ability of nurses training were higher than those 
before (P = .000). After training, the scores in relevant matters needing 
attention (international rescue, bioterrorist attacks, and infectious 
disease emergencies after natural disasters), filling in the People’s 
Republic of China Infectious Disease Report Card, and the scope of 
reporting infectious disease emergencies were all higher than before (P = 
.000). All nurses had relatively high satisfaction with the curriculum 
setting and assessment form, with satisfaction of 100.0%, followed by 
training duration, with satisfaction of 92.86%. 
Conclusion • Under the background of coronavirus disease 2019, based 
on competence-based theory, training of nosocomial infection control 
specialist nurses could improve their core competence, job fit, and core 
emergency response capabilities, with high satisfaction. Under the 
background of the normalization of the prevention and control of the 
novel coronavirus pneumonia epidemic, the training model based on 
competence-based theory of nurses is worth promoting. (Altern Ther 
Health Med. [E-pub ahead of print.])
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needs. Before the training, the “Core Emergency Ability 
Questionnaire of Medical Personnel for Major Infectious 
Diseases” compiled by Liu Lingyu et al.13 was used to 
investigate the infectious disease emergency ability of the 
nurses participating in the training and to confirm whether 
the nurses had participated in such training, their current 
education, and whether they had the experience in nursing 
work for infectious diseases. Training programs were 
specified according to the survey results. At the same time, 
during the training process, the nurses were taught online of 
the theory part and taught by video of the operation part, 
combined with the on-site drills of emergency skills. (2) The 
training mode was designed based on CBT. (1) Focus group 
meeting. Relevant experts from the nursing department, 
medical department, nosocomial infection control 
department, and others were called in to determine the 
purpose, methods, and forms of the training. (2) takes CBT 
as the theoretical basis, according to the training purpose, the 
core emergency capability as the standard, takes the survey 
results in (1) as the training focus, constructs the 
corresponding training strategy, formulates detailed training 
contents and methods, and fully considers the feasibility and 
effectiveness of the training method. With CBT as the 
theoretical basis, according to the training purpose, with the 
core emergency capability as the standard, the survey results 
in (1) as the focus, the corresponding training strategies and 
detailed training contents and methods were formulated, and 
the feasibility and effectiveness of the training methods were 
fully considered. (3) Teaching training. Through diversified 
training and assessment, Wechat group and Tencent meetings 
were used to assist everyone in completing the theoretical 
courses and scenario simulation training. Teaching videos 
such as wearing and taking off protective clothing and throat 
swab sampling were shot to carry out training more intuitively 
and quickly. (4) Contingency plan for COVID-19 infection 
was developed. Simulation exercises for outpatient, 
emergency, ward, and special departments were strengthened, 
with the management for suspected cases focused. COVID-
19 training for all nurses was operated from individuals to 
the whole point. The infection specialist nurses who passed 
the examination could serve as the training teachers of their 
departments and guide the department to complete the 
training and assessment of the nurses. After 6 months of the 
intervention, the effect of the training was evaluated. All 
these training methods could improve the awareness of 
nurses to prevent nosocomial infection and strengthen their 
emergency response ability.

Outcome measures
Core competence and job fit. Before and after 6 months 

of training, the Competency Inventory for Registered Nurses 
(CIRN) was used to evaluate the nurse core competence from 
seven dimensions: judging thinking and scientific research, 
clinical nursing, leadership ability, ethics and legal practice, 
interpersonal relationship, professional development, and 
educational consultation. The total score is 232, with the 

based education (CBE) is a kind of education thought, and 
education mode, and its theory is to engage in a specific 
career necessary ability starting point and determine the 
target, design training structure, training methods, and 
teaching effect evaluation index. CBE determines the goal, 
designs the training structure, the training method, and the 
teaching effect evaluation index according to the ability 
necessary for a specific career.8,9 CBE has been widely used in 
general surgery,10 anesthesiology residency,11 and managing 
chronic disease.12 However, the effectiveness of the training 
of nosocomial infection control specialist nurses under the 
background of the new crown epidemic based on competence-
based theory (CBT) remains unclear.

Therefore, our study aimed to explore the effectiveness 
of the training of nosocomial infection control specialist 
nurses under the background of the new crown epidemic 
based on CBT. Our study might provide a clinical reference 
for nursing practices, and can improve the level patient care, 
and improve the overall healthcare outcomes during 
pandemic situations.

MATERIALS AND METHODS
Clinical materials

A total of 84 nurses containing 5 men and 79 women 
who could actively participate in the training were selected 
by recommendation of every department from June 2020 to 
June 2021, were chosen as study subjects, with age (22-53), 
average age (of 35.79 ± 6.71), clinical working year (1-16) and 
average clinical working year (6.19 ± 0.51), including 5 
graduates, 70 undergraduates, 9 junior college students for 
educational background, and 1 deputy chief nurse, 42 
supervisor nurse and 41 nurses. All nurses signed an informed 
consent form for this study.

Inclusion and exclusion criteria
Inclusion criteria: (1) All nurses were key nurses 

recommended by certain departments of our hospital and 
could actively participate in the training. (2) All nurses were 
aware of the purpose and method of the training and could 
actively participate. (3) All nurses could participate in the 
assessment after training. 

Exclusion criteria: (1) Nurses going out for other 
studies during training or participating in other experiments. 
(2) Nurses in pregnancy or lactation.

Methods
All nurses underwent systematic and standardized 

training. Under the background of the new crown epidemic 
based on CBT, nurses had professional quality control 
knowledge, clinical practice, and techniques of management, 
coordination, teaching, and guidance, undertook the 
infection management and teaching work of the department, 
and were responsible for the epidemic prevention and 
control in their own department. The specific training 
methods were as follows: (1) Nurses’ current ability to 
respond to infectious disease emergencies and their training 
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Card, and the scope of reporting infectious disease 
emergencies were all higher than before, with statistical 
significance (P = .000). These results are detailed in Table 2. 
Improving nurses’ core emergency responsibility for major 
infectious diseases could better respond to hospital 
emergencies in the context of the COVID-19 epidemic.

Satisfaction from Trainee Nurses
All nurses rated their satisfaction after 6 months of 

training. The results showed that they had high satisfaction 
with curriculum setting and assessment form, with 
satisfaction of 100.0%, followed by training duration, with 
satisfaction of 92.86%, as shown in Table 3. The high 
satisfaction of nurses could promote the implementation of 
training plan.

DISCUSSION
Since December 2019, COVID-19 has occurred swept the 

world. As a key unit of disease diagnosis and treatment, our 
hospital has played an important role in epidemic prevention 
and control. Nosocomial infection has become the primary 
issue threatening the lives of healthcare workers and patients.19 
Studies from domestic scholars showed that20 nosocomial 
infection has many influencing factors, among which the 
unreasonable operation of nurses accounts for 30.0%-50.0%. 
Therefore, under the novel coronavirus epidemic, strengthening 
the professional skill training of nurses is of great significance 
in reducing the nosocomial infection rate.

In recent years, the training of nosocomial infection 
control specialist nurses for COVID-19 based on CBT has 

higher score indicating the stronger core competence.14,15 The 
Nurse Job Fit Scale was used to evaluate nurses’ -competency 
from the perspective of professional knowledge, professional 
technology, comprehensive quality, and professional ability. 
The scale has 77 items, with a higher score indicating the 
better post-competency.16

Core emergency response for major infectious 
diseases. Before and after 6 months of training, nurses were 
evaluated about the relevant matters needing attention 
(international rescue, bioterrorist attacks, and infectious 
disease emergencies after natural disasters), and all these 
relevant matters are all public emergencies, which can better 
reflect the emergency capacity of nurses, filling in the People’s 
Republic of China Infectious Disease Report Card and the 
scope of reporting infectious disease emergencies. Each item 
has 5 scores, with the higher the score, the stronger the 
emergency ability.17

Satisfaction degree. After 6 months of training, the 
nurses assessed their satisfaction with the course setting, 
training content, training duration, training form and 
assessment form. The results of the questionnaire were 
divided into very satisfied, satisfied, mild, dissatisfied, and 
very dissatisfied.18

Statistical analysis
SPSS 24.0 software (IBM Corporation, Chicago, IL, 

USA) was used for data processing; counting data were tested 
by line χ2 test and expressed as (n, %). Variables data were 
tested by t test and expressed as (x̅ ± s). P < .05 indicated a 
statistically significant difference.

RESULTS
Comparison of core competence and job fit of nurses

No significant difference was observed in leadership 
ability and interpersonal relationships before and after training, 
with no statistical significance (P = .342 and P = .569). Six 
months after training, the scores were higher in judging 
thinking and scientific research, clinical nursing, ethics and 
legal practice, professional development, educational 
consultation, professional knowledge, professional technology, 
comprehensive quality, and professional ability, with statistical 
significance (P = .000). These results are detailed in Table 1. It 
was suggested that training of nosocomial infection control 
specialist nurses under the background of the new crown 
epidemic based on competence-based theory could improve 
the core competence and job fit of nurses, in order to better 
provide nursing for patients.

Comparison of core emergency response for major 
infectious diseases before and after training

The core emergency response of nurses for major 
infectious diseases was strengthened after the training. After 
six weeks of training, the scores in relevant matters needing 
attention (international rescue, bioterrorist attacks, and 
infectious disease emergencies after natural disasters), filling 
in People’s Republic of China Infectious Disease Report 

Table 1. Comparison of core competence and job fit of 
nurses (point, x̅ ± s)

Six months after Before t P value

Core 
competence 

judging thinking and scientific research 34.39±3.41 29.58±3.22 9.413 .000
clinical nursing 30.11±2.98 25.69±2.56 11.353 .000
leadership ability 27.42±3.24 27.31±3.21 0.391 .342
ethics and legal practice 25.98±3.41 23.29±3.21 12.195 .000
interpersonal relationship 26.79±3.29 26.76±3.25 1.283 .569
professional development 20.85±4.31 17.58±3.86 8.434 .000
educational consultation 23.43±3.15 20.52±3.01 7.892 .000

Job fit

professional knowledge 72.59±5.32 67.41±4.98 4.591 .000
professional technology 93.41±6.98 85.45±5.12 8.375 .000
comprehensive quality 45.39±4.34 40.12±4.21 7.715 .000
professional ability 55.69±5.53 47.63±4.98 10.693 .000

Table 2. Comparison of core emergency response for major 
infectious diseases before and after training (point, x̅ ± s)

Core emergency response for major infectious diseases Before After t P value
International rescue 4.65±0.99 3.14±0.94 7.491 .000
Bioterrorist attacks 4.56±0.98 3.17±0.92 6.435 .000
Filling in People’s Republic of China Infectious Disease 
Report Card 4.62±0.94 3.21±0.86 9.291 .000

Infectious disease emergencies after natural disasters 4.59±0.89 3.26±0.88 6.671 .000
Scope of reporting infectious disease emergencies 4.60±0.93 3.29±0.81 8.698 .000

Table 3. Satisfaction from trainee nurses (n, %)

Item Very satisfied Satisfied Mild Dissatisfied Very dissatisfied
Curriculum setting 84 (100.00%) 0 (0.00%) 0 (0.00%) 0 (0.00%) 0 (0.00%)
Training content 76 (90.48%) 8 (9.52%) 0 (0.00%) 0 (0.00%) 0 (0.00%)
Training duration 78 (92.86%) 6 (7.14%) 0 (0.00%) 0 (0.00%) 0 (0.00%)
Training form 77 (91.67%) 7 (8.33%) 0 (0.00%) 0 (0.00%) 0 (0.00%)
Assessment form 84 (100.00%) 0 (0.00%) 0 (0.00%) 0 (0.00%) 0 (0.00%)
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100.0%, followed by training duration, with satisfaction of 
92.86%, suggesting that the nurses participating in the 
training were relatively satisfied with the training, which 
helped to improve the training quality and nurses could 
better take effective measures to prevent nosocomial 
infections. In line with our findings, it has been reported that 
CBE can improve students’ application ability and satisfaction 
in undergraduate radiology education.30

There are some limitations to our study. First, the sample 
size was small. Second, the study was conducted at a single 
site. All these limitations may influence the accuracy and 
scope of application. Therefore, future large-scale, multi-site 
and long-term studies should be conducted to evaluate the 
effectiveness of the training.

In conclusion, the training of nosocomial infection 
control specialist nurses for COVID-19 based on CBT could 
improve their core competency, job fit, and emergency 
responses for major infectious diseases, with high satisfaction, 
which is worthy of popularization. Our study might provide 
a clinical reference for nursing practices, and can improve the 
level patient care, and improve the overall healthcare 
outcomes during pandemic situations.
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